When the cell surface molecule Fas is triggered by its agonist Fas ligand the result is apoptosis of these cells and tissue destruction. To elucidate the pathophysiological relevance of Fas ligand in patients with cerebral oedema caused by trauma, we examined its concentrations in cerebrospinal fluid in 18 patients using specific ELISA. Serum and cerebrospinal fluid from healthy people and injured patients without head trauma did not contain detectable Fas ligand. In contrast, cerebrospinal fluid from patients with severe brain injury contained high concentrations of Fas ligand without detectable concentrations in serum. Soluble Fas ligand concentrations in cerebrospinal fluid correlated significantly with severity of brain injury. The Fas-Fas ligand-system may have a pivotal role in causing oedema and local tissue destruction in the brain after severe head injury. q 1997 Elsevier Science B.V.
Introduction
Traumatic brain injury is the leading cause of death in Ž injured patients Sosin et al., 1989; Gennarelli et al., . 1994 . Head injuries account for 2% of all deaths in the United States, 26% of all deaths from injury and an annual head injury-associated death rate of 16.9 per 100000 US Ž . residents Sosin et al., 1989 . Though tissue injury of the brain is proportional to the mechanical force, it is cerebral oedema and secondary tissue destruction that is lethal. Secondary brain injury is probably the result of im-Ž . munological interactions Fabry et al., 1994 . Capillary leakage and irreversible damage to resident cells in the central nervous system may be mediated through molecules which induce local cell death. Fas and its agonist Fas ligand are involved in programmed cell death, termed Ž apoptosis Nagata and Golstein, 1995; Nagata and Suda, . 1995b . Though the Fas-Fas ligand-system is a physiological mechanism to maintain cellular homeostasis in a ) Corresponding author. Tel.: q41-1-2553657; fax: q41-1-2554406.
variety of tissues, its excessive activation may lead to uncontrolled suicide of parenchymal cells resulting in organ failure.
Fas ligand, a member of the tumor necrosis factor family, induces apoptosis of the target cell after binding to Ž . Fas Suda et al., 1993 Suda et al., , 1995 Dhein et al., 1995 . Preliminary results from clinical studies suggest an involvement of the Fas-Fas ligand-pathway in the pathophysiology of autoimmune diseases, HIV infection, and fulminant hepati-Ž tis Kobayashi et al., 1990; Cheng et al., 1994; Galle et al., . 1995 . Moreover, injection of monoclonal anti-Fas in mice Ž causes rapid hepatic failure and death Ogasawara et al., . 1993 . Recent studies further provide evidence that the Fas-Fas ligand-pathway is also involved in inflammatory diseases of the central nervous system such as multiple Ž . sclerosis Dowling et al., 1996 . In addition, previous studies suggest that transient global cerebral ischemia, as it may also occur in patients with severe head injury, induces Ž expression of Fas mRNA in the brain Matsuyama et al., . 1994 .
However, neither the presence of apoptosis triggering Fas ligand has been found in cerebrospinal fluid in any 0165-5728r97r$17.00 q 1997 Elsevier Science B.V. All rights reserved.
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